A new specialized cell-matrix interaction in actively resorbing osteoclasts.
We have identified a novel cell-matrix interaction in activated osteoclasts. Resorbing osteoclasts maintain a barrier adjacent to the bone surface that prevents the leakage of secreted protons and proteases from the resorption area. Using a series of fluorescent dyes of known molecular mass and different surface charge we established that negatively charged molecules with M(r )up to 10,000 rapidly accumulate underneath actively resorbing osteoclasts. Live cell imaging shows that staining could be detected underneath the osteoclasts as early as 30 seconds after the addition of the low molecular mass markers. We provide evidence that the actin cytoskeleton and the adhesion substrate in contact with the cells are critically involved in the maintenance of the sealing barrier. These data taken together suggest that the accumulation under resorbing osteoclasts is by diffusion rather than transcytotic delivery. Our results indicate that the net concentration of secreted and resorbed components is a balance between generation rate and limited diffusion rather than the presence of an impermeable barrier as previously suggested. This dynamic osteoclast sealing zone may, thus, provide the mechanism by which osteoclast migration and resorption can occur simultaneously.